of surface electrode recordings in patients with symptoms suggestive of polyneuropathy. First, it is important to note that approximately one third of the patients with normal surface electrode recordings had an abnormal near-nerve result. This is probably due to a better-defined normative reference range for the nearnerve recordings compared to the surface electrode recordings, which can be explained by the fact that the amplitude of the sensory nerve action potential is much larger when the near-nerve technique is applied (Fig. 2, example 1) and that abnormal configuration of the potential is predominantly found with the nearnerve recordings. This result is comparable with previous studies (Rajabally et al., 2009) , and underlines the relatively low sensitivity of the sural nerve surface electrode recordings. Second, in approximately two thirds of the patients, for whom no response was seen using surface electrodes, an abnormal response was found using the near-nerve technique (Fig. 2, example 2) . None of these patients, however, had a normal near-nerve examination, which is reassuring. Obtaining an abnormal result rather than no response can be important in relation to the classification of the polyneuropathy as axonal or demyelinating, but most of the demyelinating polyneuropathy patients had demyelinating features in several nerves. The largest increase in sensitivity was seen in patients with an axonal polyneuropathy. Recently, a new technique for sural nerve conduction studies using on-nerve needle recordings during sural nerve biopsy has been described and compared to surface electrode recordings and histopathological findings in 89 polyneuropathy patients (Oh et al., 2015) . These recordings had a better concordance with nerve biopsy findings than surface electrode recordings and in 15% of the patients a sensory nerve action potential was obtained using the on-nerve recordings although surface electrode recordings showed no response. Interestingly, the same was true in 13% of our polyneuropathy patients. Although the patient populations are not fully comparable these results suggest that near-nerve and on-nerve recordings increase sensitivity by approximately the same magnitude. In clinical practice, an important limitation to the near-nerve technique is that it can be quite time consuming, and that some patients find it painful. Furthermore, execution of the procedure does require some experience. Special attention must be given to the distance between stimulation and recording electrodes as the amplitude of the potential decreases with increasing distance (Horowitz and Krarup, 1992) and to the placement of the stimulating electrode using the predefined stimulation threshold.
In conclusion, the results of our study suggest that sural nerve surface recordings should be accompanied by other measures of sensory nerve conduction in the lower extremity such as nearnerve recordings or surface electrode recordings of the distal sensory nerves if normal values are found in patients with a strong clinical suspicion of polyneuropathy. Future comparative studies of the sensitivity of near-nerve, on-nerve, and distal surface electrode recordings in large samples of polyneuropathy patients could clarify the optimal diagnostic strategy.
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Temporal patterning of neural synchrony in the basal ganglia in Parkinson's disease
Parkinson's disease (PD) is associated with elevated beta-band synchrony and oscillations in cortical and subcortical circuits including subthalamic nucleus (STN) and internal pallidum (GPi) (Hammond et al., 2007) . The origin and nature of parkinsonian beta-band synchrony are poorly understood. We previously described temporal patterning of beta-band synchrony in STN (Park et al., 2010) . Here, we explore and compare neural synchronization in GPi vs. STN. These nuclei attract special attention, being targets for surgical intervention. Moreover, STN may have a special role in the generation and expression of pathological synchrony because of its mutual excitatory-inhibitory connections with external pallidum. Although STN and GPi differ in function (excitatory vs. inhibitory), anatomical architecture, and connectivity, they both exhibit parkinsonian beta-band synchrony. Comparative analysis of synchrony properties may help in understanding the involvement of both nuclei in pathological parkinsonian neural activity.
This study includes eight PD patients undergoing microelectrode-guided DBS electrodes implantation. The study was approved by Indiana University IRB; patients provided informed consent. Four patients had GPi DBS (all male, age 56 ± 7 years, disease duration 11 ± 3 years, UPDRS scores OFF-medication 45 ± 6). These include all GPi DBS patients with available appropriate data. Four other patients had STN DBS (one female, age 69 ± 6 years, disease duration 7 ± 3 years, UPDRS scores OFF-medication 53 ± 9). Electrophysiological recordings were performed with Guideline 4000 (FHC), modified to record spiking units and LFP. The average duration of recorded episodes was 225 ± 45 s. The procedures were described earlier (Park et al., 2010) .
The time-series analysis followed (Park et al., 2010). After extracting single units, spiking and LFP signals were band-pass 
